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C18*« 2 ] < £ fe HOT* Z£t Zt&Wl t f 

5^*7^-X(07/- Ki:5:ilffc-*^-XO|»i!JB*Wrsi**«l £fE 

[IfSfcJg3] 10*6100, OOOppm^Wt^AtKft 

CW*«4] 5 0 0*6 10, OOOppmSW^AtMtt 

£ 3 tcfE« © a yfyif-o 

/$ fci4«affc^* :/* 6 * s nt^s 1^14 oi^-rn*— o*ce«o ^ 

[Iff** 6] 87y-Ktf-*7-?>?^*64SW#«lft^L 

BS*S 7 ] ISr / - K k 3S»ft«WB* 6 & 3 iff $9! 5 tc 

Clf*^8] K^y— K* 1 0*6 1 0 0, OOOppmSW^ 

[W^9] K^y— K*5 0 0*6 1 0, OOOppmSW^t^ 

[ii*sio] mmmmtfi&Ts—Fnammvi o*6 1 o, ooo P 
P m^r^/^^^A^'&#'r§is^5^:^L7^i^-rn*— oicteiE^^v 

Clff*ai 1] /W7X»ftgi^O-t^-X07y-K 0 
[iS*3gl2] 10*6100, OOOppm$TWt^A*tfit 

[11**13] 10*6 10 0, OOOppm^W^^Amt 
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m&JMl 4] TV-KSigTM OfrP. 1 0, OOOppmfWtv' 

5] 10*^10 0, OOOppmSWt->^Amt 
[W*3S16] 5 0 0*^ 1 0, 0 0 0 p pmST'O^t^A^tf t 

m&m i s ] /<■*■ ^^KriB-attftiAoK'^^-^^ a#wn b 02-, 

£Ojl7t^7K^*l 0 0 0*^ 1 5 0 0° CS-p©SST'fT 5 C 
RHUS 1 7 tcfBKO^, 
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[00 01] 
[0 0 0 2] 

^Kacid earth metal). ftlC—*?, * :/*;l/#|S£<Srft 
[0 0 0 3] 
[0 0 0 4] 

natural frequency) 5 4#10ffilli:$oT, 2. 1 g 

(0!lx_fcf, Xh7V TUl&^T) a. S^tcbTO. l%*iOTa 
2O5 3 0 0 p pmODT a) Lfr1^L&V\> 

[0 0 0 5] 
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. 2 4g/hV)c iSIIWft^TJJfefiBftaflEtt^^l/ flttSOBf»«© 
7 8%) CO*S5W3%W±ONbz05tJ;DII351BOetT«IB#ns 

[0 0 0 6] 

o T a»*o»&J*:iWS*C*»S^«)tc:t±. Jt*ffi«WHk:** < ft»titfft 

KftJ (through-anodised) ?MJ;^ft5, ¥f 
[0 0 0 7] 
[0 0 0 8] 

£tl£><Dm&<DTctb\C *Tc$iyZ)\s Ur~2 7) Jcj:b«LT-*^ (fir- 
4 2) ©#L<iB^B!«*fc:<fcoT, -*y3V-rV1t-*BBa-rsc. £&^< 

[0 0 0 9] 

mm, b-tv- Kft*ftT-e# v*;i/©*&* o & i o o ofg* 

(N. F. Jackson, J. C. Hendy, Electrocomp 
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orient Science & Techn. 1974, 1, 2 7 -3 7) 
, Cftt4fi^iBST07>/ - FftJU 0*S»»MoI^*S ( Y. P o z d e 
e v : " Comparison of tantalum and niobi 
um solid electrolytic capacitors" TIC 

1 9 9 7; Mli#«K-C&»tttf&&-*\ c ©8l*Ott«ttK«ti«Wttoii* 

[0 0 10] 

LT. I^MnNOsi^fc^ 51^1!^ g&WlCM n O2 IC^P^T S £ t tc 
cfcORt)*!** £<£>Xg&C*5t>T. T a — T a 2 Os^ti 2 5 0^^4 5 0° C£ 
"COiBSfc: 1 0^S 3 0#HI«*fta o LfrL&tf£, CtO<fc9 4MSliSI 
(capacitance) Sg-Sr>VW7Xfe#14©«4 

C^-^^o c«J300° CJX±oastc4oi^T> cco^ y^;i/1^77 
-FWfc^L^»ffc*>*^JB^6MiR«?*5l*a<fiB***U, 
fU»*0»**£K«OJBS5[Wa«IE**i: « £ t T*&5o c <D£ 5 &^SfS« 

a^-r s o c am ft m^mm^ o o \t c ©Kftiiio wtt»»* s 
tuzmm s.nm<om^<omm t ^sfto was** <* ^tt*n^ t & To l*p l & 

[0011] 
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^(*£DJ;^^^i(jL (A. D. Modestov, A. D. Dadydov, J 
. Electroanalytical Chem. 1999, 460, pp. 
2 1 4 -2 2 5). flTN b z Os/WSBKffffi'CS' 3 >y h*— WB*^ (K 
. E. Heusler, M. Schulze, Electrochim. Act 
a 1975, 20, p. 2 3 7 ; F. Di Quarto, S. Piazza 
, C . Sunseri, J. Electroanalytical Chem. 
1990, 35, p. 99) 0 C<Dm&&, — *1/£iM#3l£U4<D 

^a$B<0##N bzOs-x (M. Grundner, J. Hal 

britter, J. Appl. Phys. 1980, 51 (1), pp. 39 

7-4 0 5) . iicctii4a«»fc^fcft*iii»Tft<, ■iPFJEx*a , r 

W^^fflt^D, *V*7l/<0*&©«fc5te. EUffcWeftV^OT. NbzOs 
-«li:-*7^IS«©fflli:liN bOJItf^RtTS (K. E. Heusler, 
P. Schluter, Werkstof f e & Korrosion 19 
69, 20 (3), pp. 195-19 9) o 
[0 0 12] 

C (D^WJ^MM (passive surface laye 
r) <Dmm^mi±. J±*ffifflm 2 Stm!£3 5 00*^4 5 0 0 p prnSW* 

iru *o*icis— ic»*t- «. cojDHfc*i^Ttt. con bomcom^^m 

fflbfe»*0«ffi«l*:JtOTUT**PL. etui, jB^-^-^ry-Ftco^TX 
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[0 0 13] 

H&3#>f VMix HftW»J«fcLTfffll'rSMn02*y-FW»*«#f* 
^Ltf^U Nb 2 05- X JH*T^JE-r«»iR**i«*r«t6*^*«t^'5Ct 
T8So LfrL&tfS, ffi«<03f«*ttlMb'T>*V*B (MnzOs, MnsCU, 

MnO) «<Mn02/Nb2 05lSia5OiSflffc:*JiEU Mn0 2 *V-K^C© 

%%m^±^<OZ2-y^Z/^—(Dmt\C^r&ftZ> (Y. Pozdeev on CA 
RTS-EUROPE' 97: 11th European Passive 
Components Symposium) 0 £ £>5lSO/c:i6lC> ^^^3 V 

[0 0 14] 
[0 0 15] 

-^y^SSfctiggft^^^ (II) (9 0 : 10 

N 80:2 0. 7 0 : 30) flD7/-Ki:cn6^|j|a«tlS3VT^-0 

[0 0 16] 



(9) 



12 0 0 3-5 3 5 9 8 1 



sot*. 3Vx^-#sfcLTo»*©a^k:jtrrss»TWia/^^- 

*-«fb»WI«ft-(?**o Wfc, SlNa, K. Fe, Cr, NifttfCtt. * 
y>*7/- K<D9ft«l£8 LTRJ£»T*« i:« 5ft5. Ta»*lc»t 

^igWM^fai^LT K2T a F7O^hy^AjS7ck:«fc0*i:«»** 

[0 0 17] 

N i fcHT?5**tl*fc«>fc* KzN b F7«rS*-rs3*JS*rs^J£«. S*ES[^ 
etui. »#»f^k:««W^ftfccfcDC(D-*^** 

[0 0 18] 

L^U)!)^, DE 1 9 8 3 1 2 8 0 A 1 ^fctiWO 0 0/6 7 9 3 6 

5 ffl*.fc?. Fe. Cr, Ni, AK N a, K^H^MM 
2 5 p p mOit^ftSo 
[0 0 19] 
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[0 0 2 0] 
[0 0 2 1 ] 

< £ fc c <0 W g jl (c/^^At &&1t/ F - tf v d^T § £ . c cd £ & 
^It§Ci:^IfflL/co >ryif-^vx»)tW£i5/3 ^ — 
fe»ffc«Ji*o*S««o«*W»b < ffi"F"rs ci:^ LT*ft&r z> T a 2 Os 

[0 0 2 2] 
[0 0 2 3] 

j^aft&ftfc^ mar* i£{t~*:/Nbo* (clTx = ow2t^) . 

5 0 li%0-*7$I^ft 1 5 N b / T a^t'85o 
[0 0 2 4] 

«fcntf , ~#:/&JB 0t^B»m 2 S0 3 000W4 5 0 0 ppm 

s-eoBBSJcttfr-rsiBRftBSW-r*) £Nbo x (cct\ x = o. sipz 
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1 . 21?*£) 

[0 0 2 5] 

[0 0 2 6] 

-9 £n yfv*- <D;^W 2*3*14, 
^CcfcoTti^ Stp-e»S L< 14 10^100, OOOppm (M) 

TSSo /*i-Wl*®&m&, WcSf*L<li2 0 0^62 0, OOOppm^ 

[0 0 2 7] 

y^^r>i*-&^*^— xo*»WJclB*c)3 yfy*-7y- R4, Sift 
FfcJ\ »ll<^ ^7Wl^a^tt^y^;K I¥t l o^5i oo 

, OOOppmSWt^Amt^o CO^t^^AMtt, 
L< 14 2 0 0 7b^ 2 0, OOOppmt^^o 
[0 0 2 8] 

*«W«4, Sfc, ^^Ml^aotl^y^k S*TC1 0^6 1 0 0 
, 0 0 0 p p m£T\ L< 14 2 0 0 p pmW±, L < 14 5 0 0*^ 

2 0, 0 0 0 p pmlW^^^Amt§-t^-XOl»*tiffit^ 

o 

[0 0 2 9] 

Sfc. JffiK^ ^*^-XO»*fci\ Fe.Cr.Ni, AKNaS 
ffKO^>S»fil4^0«^2 5 ppmm Wc*SL< t±^»T 1 0 0 p 

[0 0 3 0] 
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8B-e»*/^^Aft-&**Nb. NbzOs, Nb02Sfc«»ft^*^7kft* 
N b 2 0s* x H2 0»*tH**S^tt»l!ILfc«Taa*JtTa-&b. 

li£JSlCjl7t;U fit, *&Jci-3"rt±aft*ff5<lfc^6aSo 
[0 0 31] 

Wii^^v ?r >Aft^^V 2 0s, VO2, V 2 03SyvO&Mt^T©M 

/^i/yiryt^ 1 )/,, mit^i-WL* (IV) T-tr^i/T-tr h*-K ttfb 
«»' 2* (I v) ETkWft. /Nnyvft/^i;«>AaHoilffcWfciiP7k» 

Co 0 3 2] 

C^W^Lt^ NbzOs, #tC»^b<ti^fb^> r 7kft]%N b 2 0s 
[0 0 3 3] 

&m%:-*7lttm±, US 6,171,363 BKDE 198312 
80 AKDE 19847012 A 1 MWO 0 0/6 7 9 36^131 

Mtc L 7cf£ . £ 1/ ^± # Xtf v ^ * ^ A * * :/* jItt^ S £ 

[0 0 3 4] 

N bzOs, SfcttNbzOs* x H2 O^^tift^t^^AtWditS 
0^ 1 5 00° CT»ftaft"rsci;fc:J:D*Jlinrfi6"e*So 

[0 0 3 5] 

^tS/^AMN b Oz $fc(iN bz OsCO^ti/^ AttN b^JHSfcl^MDil 
7Cl±, L < tt, D E 19 831 280 ALDE 19 847 
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0 12 A 1 SfcteP C T/U S 9 9/0 9 7 7 2 ICtEoTfTtoftSo H^* 

ifi^igfit^^ •> A!4ffi<D_t 2 ft 5 o 
[0 0 3 6] 

Site, *fflJ&il£ia±, Nb2 05*fc«Nb2 05 *xH 2 0&tf»fk/^v f ^ 

6 0 0° C&T*<D^&X*tinmrtrZ>££l£&*)fTt>tl2>o 
[0 0 3 7] 

tcti, /^^^A^^^^USS^fcliN b Ox ttf^K^ x = 0. 1 

-o. st?*s) ^iitfSfflt^i ooo° c$t^«n§o 

[0 0 3 8] 

1 5 0 0 n Wc#£ K«4 00^600 n m*^©— #*fr?1J->f 
X%m?Z>o C(Dfflm±. »SL<W\ 4 0^64 00 ^ m$ t©SS^WtS 

^A<D#ftT8 0 0fr£ 1 0 0 0° CST^trjta^L, 5 0fr5 4 0 0 ^ 

[0 0 3 9] 

nyfy^- TV — F'sOHftSjtaXte, 1 050<P61 3 5 0' CT5 0^ 

^7o x^^mmkt^m^mmi^uTstuiLRU'm^^c t\c& ofr*>fts 

o 

[0 0 4 0] 
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0. 0 7 2 g 

fig : 3. 0 0mm 
fi^f - 3 . 2 5 mm 
j±mmm : 3. Hg/cm 3 

1 2 5 0 °C 20» 
1 4 5 0 °C 20^ 
1 6 0 0°C 2 Oft 

7*-^y?nS. : 4 OViftti 6 0V (*ifcflW*#BH) 

: 1 0 OmA/g 
7 a— ^^TBfllB: 2l»W*fctt4l»HI (*MW&#KD 
mft?ffi:0. 1 %H 3 P04 (fi#tt2 5° C : 2. 5mS/cm) 
iSjS : 8 0 ° C 

nmm : i 8%h 2 s cu 

: 2 3 °C 
MttR: 12 0Hz 

1 . 5 V (TOnb/cif'gO 

nmm : i 8%h 2 scu 

fijg : 2 3 ° C 
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MJ± : 7*-^yy«ff (2 8S/ct±4 2 V) CD 7 0 % 

iiu 

jfiLfc: : 8 9 7. 9 g<D»{fc:^;i-:/*a»N b 2 Os * xHzO (Nb 2 05#S6 
3. 0 9%) «: 1 0 0 0 m 1 (DH2 0lcmMLTz9. 2 g ^/^^V«7' > 
€-^ANH 4 VOs i: U 3fcte, 110° C T? 2 4 B#[IM0* U ^ L 
T9 5 0° CTr3. 50#P^{g^bfc o C6ONb 2 O5*xH 2 Oti^6 0 0 nm 

'J7fV*- hcDffnc^AU ^) -3 < !5 Sn§*lSiMT*C 1 4 5 0 s CTM 
lfg^-T^->^A^#*rSS^(^ESU 0 0 0° CT*6B# 

[0 0 41] 

C<D^^f»*^*T*rScl V 8 9 4 0 ppnu 

0 15, OOOppm (3 2 89 ppm/m 2 ) , 
N 3 4 2 p pnru 
Mg 1 9 0 p p rru 
C 3 3 p p m. 

Fe, Cr, Ni, Al, Ta^<20ppm 
[0 0 4 2] 
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[0 0 4 3] 

C(ON b- V^Mft* (f#*A) gfcD E 1 9 8 3 1 2 8 0 Al ( 

a 

V < 1 ppm> 
O 1 6, 0 0 0 p pm (3 8 8 3 p pm/m 2 ) , 
N 1 8 0 p pm. 
Mg 300ppnru 
Z (Fe, Cr, Ni) <15p pm, 
C 1 4 p p m 

frZrS—F&m&L. 1150° C"C*ttU ^LT4 0Vt7t-^y^l 
fco 7*— ^?m<0%rWL<07 KIC^TB ETS (Quantasorb 

) iczzttrnmrnzo. 83 + 0. 2m 2 /gt^fc 0 

[0 0 4 4] 

m. i Rzf 2 c © 2 •ocosBD^oT'y - h ic*ft sitsaoa* ommm^m 

[0 0 4 5] 

[^1] 



«1 

18%H 2 S0 4 4 i ro;fliI^ 











0 V 


2 V 


4 V 


0 V 


2 V 


4 V 




241 


241 


241 


881 


238 


235 


tb§*nFV/g 


133889 


133889 


133889 


489444 


132222 


130556 




2.97 


3.04 


nA/jiFV 


0.31 


0.31 


0.31 


0.09 


0.32 


0.32 
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[0 0 4 6] 

tt2] 



mmm 








0 V 


2 V 


4 V 


0 V 


2 V 


4 V 




159 


159 


159 


559 


151 


149 


J±#M pFV/g 


88333 


88333 


88333 


310556 


83889 


82778 




2.72 


2.81 


nA/^iFV 


0.43 


0.43 


0.43 


0.13 


0.47 


0.47 



[0 0 4 7] 

mm 

J;^cS)gl/c : 1 1 0 4. 3 g<DMit~ ^"^Tkfn^N bzOs * xHzO (N b 2 
0&tl6 7. 1%) 43 2 2. 7 g<Dg!ft?V^;WJc5ftrt&Ta2 05 * x H 2 O ( 
Ta20sti75. 4%) ^2 8. 9 3 gt0^^nt^yi7ytz^ANH 4 
VOafcJRSfteg^U 110° CT2 4WMI, fLTl 150° 

h<0tlcIAU «*o< 58RtiS7k*»H»TT?l 5 0 0° CT6Wij|l/'c 
o d<OJ;-5fc:»feS5*ffc»«Nb02©e« (XHEfSHiN b Ozlcft bT*B*fW 
Jc/hSc^ftSTO^affiLfcSW*^) 4WL, 2 1.1 3%<£>£ 1 

jst/to c o^-^fcSiBfc^ai l rcft> ci <d ^mmm^mMitT static 
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[0 0 4 8] 

CONb/T a/V^^«f-rSC^tCj;t)^ Ta 2 4. 3 3%. 
V 12, 6 0 0 p pm. 

0 1 2, 3 2 5 p pm (3 3 2 2 p pm/m 2 ) . 
N 9 2 p p m. 
M g 4 5 p p itk 
C 2 4 p pm. 

Fe, Cr, Ni, Al§<20ppm 
[0 0 4 9] 

[0 0 5 0] 

coNb-Ta-v^m (#j*a) $fc^^/^^yary ; e- T ) 

T a 2 2. 1 4 %. 
V< 1 ppm, 

0 13, 1 2 0 p pm (3 3 9 0 p pm/m2) . 
N 1 1 2 p pm. 

M g 6 7 p p m. 

1 (Fe, Cr, Ni) < 1 5 p p m. 
C 4 1 p p m 

^tU fit 3 . 8 7mVg©B E TJCiSJtSaSBI*^*^*^-* V 

ry-F*siitu 1200 0 cr*S8*su tLt4ov*p 

7*— ^V^Lfco — ^^^HuO^aory— FtCOl^TB ETffi (Qua 
ntasorb) la^M^O. 9 1+0. 4m 2 /g^«)fe 
[0 0 5 1 ] 

« 3 at; 4 a. d o 2 oco3t»*tor y - f tc*f*r sjt«s«oa^^m<s?sj*« 



(19) 



# * 2003-535981 



[0 0 5 2] 

[163] 



18%H 2 SO4*0);1 l l^ 





t»3*A 




s\47Z 


0 V 


2 V 


4 V 


0 V 


2 V 


4 V 




379 


379 


379 


1319 


372 


367 




210556 


210556 


210556 


732778 


206667 


203889 




7.0 


8.4 


tfc»««3SE 

nA/uFV 


0.46 


0.46 


0.46 


0.16 


0.56 


0.57 



[0 0 5 3] 



[Ig4] 





t»3*A 






0 V 


2 V 


4 V 


0 V 


2 V 


4 V 




237 


237 


237 


859 


231 


227 


hk^m ^FV/g 


131667 


131667 


131667 


477222 


128333 


126111 




6.2 


6.5 


nA/faFV 


0.65 


0.65 


0.65 


0.19 


0.70 


0.72 



[0 0 5 4] 

IIE3 

m&Ltc : HffllCT 1 fcfEoTSIifiU #©ttftfc«lttV 6 0 4 7 p p rcu 
O 14, 5 0 0 p prm 
Mg 3 8 0 p pnru 
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C 4 4 ppm, 

I (Fe, C r, N i , A 1 , Ta) < 2 5 p p m, 
N 7 9 p p m, 

BETffifc:«J;5Jt*ffi«4. 3 4m 2 /g, S c o t tffitASl^Ml 4 
. 3 g/Wf" 3 , Hall F 1 o wffiUl<tSaaBtt2 2#> Masters 
i z e rffilCcfcSttgSUSD 10-65. 1, D50=l 70. 7. D90 = 2 
92. 7/im^1-§6 5 7. 3 gO-^-^t^^ft**, *©M 
Z (A I , As, C a, Co, C r, C u, Fe, G a, K, Mg, Mru Mo 
, N a, N i , P b, S b. Si, Sn, Ta, Ti, W, V, Zr) <25p 
p m 

C < l 0 p p m 
S < l 0 p pm 

<4 5jim<05 6 6. 5 g (D^Mit—*? N b 2 Os t Rffifc:i&&U ^ 
U^xV^-hOff^Atl/Co ^#^^<Stn^7k^Tl 2 5 0° CT6 

^MSDKiUfeo »6ftfcfi«* (MSA) tiffldiNbO*«U *Otlt»tt 

V 3 l l 0 p pm, , 

0 14.71%, 
M g 9 0 p p m, 
C 1 4 p p m, 

E (Fe, Cr, Ni, A 1 , Ta)<15ppm, 
N 4 5 p p m, 

BE Tffilc £5J:b*ffi«2. 3 1m 2 /g, S c o t t ffifc«fcSJlJ£»BS 1 3 
- 9 g/^^ 3 > Hall F 1 owS^cfcS»Hl6tt2 9«\ Masters 

1 z e rffilC<fc3&g$iJSD 10 = 22. 3, D50=l 23. 4, D90 = 2 
12.7// m4SlTl^Co &{H<07ft£T?. DE 1 9 8 3 1 2 80 A McfE 

V 1 p p m, 

0 13, 200ppm, 
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Mg 3 8 6 p prrw 
C 4 7 p p nru 

I (Fe, Cr, N i , A 1, Ta) < 2 5 p p itk 
N 8 4 p p m 

B E Tj£lCcfc5itSffi»4. OlmVg, S c o t t ffitC <fc 1 3 
. 6 g/W?- 3 . Hall F 1 o w}£tCcfcSi5SaS1t3 0S\ Masters 
i z e rffilCfcSttgJBffiD 10 = 44. 7, D50-156. 2, D 9 0 = 2 
8 3. 

£ (Al, As, Ca, Co, Cr, Cu, Fe, Ga, K, Mg, Mn, Mo 
, N a , Ni, Pb, Sb, Si, Sn, Ta, Ti, W, V, Zr)<25p 
p itk 

C< 1 0 p prris 
S < 1 0 p p m 

^tl, <4 5/im©£8ft^7Nb 2 05^6, *OWSfc«tt 

V 1 p p ITK 

0 14.6 2%, 
M g 5 4 p p itk 
C 1 4 p p itu 
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